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My invention relates to devices for the in-
terconversion of sound waves and electrical
oscillations, of the kind including a dia-
phragm movable together with an annular
“0il located in a magnetic field, for example,
electro-dynamic or moving-coil loud-speakers
which, as is well understood in the art, may
be arranged to operate as transmitters to gen-
erate electrical oscillations corresponding to
ceceived sound waves. According to my in-
vention the moving-coil is a closed coil which
can be inductively fed from a fixed coil.

The invention is especially applicable to
loud-speakers of the kind having a cone- or
trustum-shaped diaphragm, and according
to one particular aspect it includes the com-
bination of such a diaphragm with an annu-
lar coil closed on itself and secured to the
diaphragm. .

An arrangement according to the inven-
Hion involves a moving-coil, cone-type loud-
speaker in which the coil, carried at the inner
end of the diaphragm, is closed on itself and
arranged in inductive relation to a fixed coil
‘o which oscillating current can be supplied
when the loud-speaker is to operate. '

A further feature according to the inven-
tion, as applied to a moving-coil, cone-type
loud-speaker, involves mounting a fixed an-
~ular coil on the outer pole-piece of the mag-
netic structure, the inside of the coil being
substantially flush with the face of the pole-
piece, and arranging for the moving coil to
extend not only into the annular air-gap of
the magnetic circuit, but also within the xed
coil. Furthermore, in this case the impedance
of the fixed coil is preferably arranged to be
of a value such as will allow of the coil being
directly coupled to the output valve. The
inner pole-piece of the magnetic structure
may be arranged to extend partly or fully
within the fixed coil. Conveniently, the moy-
ing coil comprises two sections connected in
series, one to lie within the outer pole-piece
and the other within the fixed coil. In this
case this latter section only will be induc-
tively related to the fixed coil.

Tnstead of the fixed coil being an annular
coil an equivalent arrangement such as an
annular core with inwardly extending pole-

pieces each adapted to carry a winding may
be used. In this case, if the central pole-piece
extends within this annular pole-piece a good
magnetic circuit is provided for that part of
the moving coil which is arranged to be in-
ductively influenced. In an equivalent ar-
rangement a core including outwardly ex-
tending pole-pieces with windings thereon
forming the fixed coil is located at the end of
the inner pole-piece, and a closed ring core
or the equivalent is arranged on the main
outer pole-piece of the magnetic structure to
complete the magnetic circuit of the trans-
former comprising the fixed coil and a por-
tion of the moving coil. ‘

By inductively feeding the moving coil in
the manner outlined there is no necessity for
the more usual flexible connection to the mov-
ing coil, which is known to be a source of
trouble, to be used. Moreover, the ratio of
the turns of the fixed and moving coils, or of
the inductively-related parts thereof, may be
chosen so that the usual coupling-transformer
by which the ordinary moving-coil loud-
speaker is supplied can be omitted.

My invention will be better understood
from the following description when consid-
ered in connection with the accompanying
drawing and its scope will be pointed out in
the appended claims. )

In the drawing Fig. 1 illustrates a conven-
tional electro-dynamic moving coil cone type
loud speaker equipped, in accordance with
my invention, with a moving coil closed upon
itself and inductively related to a fixed coil;
Figs. 2 and 8 show modifications of my in-
vention. _

Referring to the drawing in detail, Fig. 1
illustrates a loud speaker including an elec-
tro-magnet 11 and a conical diaphragm 12
arranged to cocperate therewith. The elec-
tro-magnet 11 includes a core 13 upon which
a coil 14 is wound, and pole pieces 15. The
diaphragm 12 includes a truncated cone
member 16 attached at its larger end to a
frame 17 by means of a flexible member 18,
and a cylindrical member 19, attached to the
smaller end of member 16 upon which a short-
circuited winding, consisting of two series
connected coils 20 and 21, is mounted. The
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diaphragm and magnetic structure are so ar-
ranged that coil 20 projects into and is cen-
tered in respect to the air gap between the
pole pieces 15 and the coil 13. The coil 21 is
located outside of the air gap and is sur-
rounded by a fixed coil 22 supported by the
electro-magnet 11 and spaced therefrom by
a spacing ring 23.

Fig. 2 illustrates a modification of my in-
vention in which a core plece 13’ extends
partly or fully within the fixed coils. In this
case the fixed.coil instead of being an annu-
lar coil, such as coil 22 in Fig. 1, comprises
coils 24 wound upon inwardly extending pole
pieces 25 which are mounted on an annular
magnetic member 26.

Fig. 3 illustrates still another modification
of my invention in which the coils 24 are
wound on outwardly extending pole pieces
26 mounted upon a member 28 which is at-
tached to the end of core 13. An annular
magnetic member 29 attached to pole pieces
15 and whose inner diameter is flush with
the outside diameter of the air gap, com-
pletes the magnetic circuit for the fixed coils
24. :
The coil 22 or coils 24 are supplied with
oscillating currents when it is desired to op-
erate the loud speaker and may be designed
with such impedance and transformation
ratios that the coupling transformer through
which the loud speakers are usually con-
nected, may be omitted. o

What I claim as new and desire to secure
by Letters Patent of the United States is:

1. An electro-responsive device including
a vibratable member, means for producing
constant and variable magnetic fields in dif-
ferent planes, a short-circuited windin
mounted upon said vibratable member an
comprising a plurality -of series connected
connected in series.
constant magnetic field and another coil ar-
ranged in said variable magnetic field.

2. A sound producing device including a
diaphragm, an electromagnet arranged to
produce a constant magnetic field, an input
winding adapted to create a variable mag-
netic field, a short-circuited winding attached
to said diaphragm and provided with a plu-
rality of series connected coils, one of said
coils being arranged in said constant mag-
netic field and another coil being arranged in
said variable field.

3. An electro-responsive device including
a vibratable member, means for producing
a constant magnetic field, a short-circuited
winding mounted upon said vibratable mem-
ber comprising a plurality of series connected
coils, one of said coils being arranged in said
constant magnetic field, and a fixed primary
winding inductively related to another of
said coils. ,

4. An electro-responsive device including
a vibratable member, means for producing a

ence when the arm 14
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constant magnetic field, an input transformer
including a fixed primary winding and a sec-
ondary winding mounted on said vibratable
member, a coil mounted in said magnetic field
and connected in series with said secondary
winding. :

5. A sound producing device including a
vibratable diaphragm, means for producing
2. constant magnetic field, an input trans-
former including a fixed primary winding, a
magnetic structure arranged to support said
primary winding, a secondary winding
mounted on said diaphragm and a coil
mounted in said magnetic field and connected
in series with said secondary winding.

In testimony whereof I have hereunto set
my hand this 27th day of December, 1928,

FREDERICK G. ARKELL.
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CERTIFICATE OF CORRECTION.
Patent No. 1,743,749. Granted January 14, 1930, to

FREDERICK G. ARKELL.

It is hereby certified that error appears in the printed specification of the
above numbered patent reqmrmg correction as follows: Page 2, line 41, claim
1, strike out the words "connected in series. Hence when the arm 14" and in-
sert "coils, one of said coils being arranged in said"; and that the said Letters
Patent should be read with this correction therein that the same may conform to
the record of the case in the Patent Office.

Signed and sealed this 1ith day of February, A. D. 1930.

M. J. Moore,
(Seal) Acting Commissioner of Patents.



